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yith the liberation of one electron. We shall see in the next
chapter that more direct methods are available for determin-
ing this quantity, both from the absorption of heat when elec-
trons are emitted, and from the liberation of heat when electrons
are absorbed. All three methods give consistent results, and
show that the quantity in question is very considerable.

If we compare this heat change per grarn equivalent of
electrons, with the heat liberated per gram equivalent in vari-
ous chemical reactions, we find, in the case of tungsten or
platinum, that it is about equal to the corresponding quantity
for the most vigorous chemical actions known, such as the
combination of the alkali metals with the haloids, and is far
greater than the heat of any known reaction of the elements
under consideration. Thus the rate of variation of the emis-
sion with temperature is right for the physical theory of the
phenomena, but is wrong, so far as we can judge, for the
chemical theory. It is desirable at present to restrict this
argument to the more refractory elements which are less active
chemically, as the thermionic data for the more electropositive
elements cannot be considered to be known with sufficient
definiteness. However, such data as are available for the
more electropositive metals all go to show that this quantity
is less for them than for chemically inert metals like platinum
which is obviously a very difficult matter to explain on any
chemical theory. of proof of the contrary pro-
